Abstract
INTRODUCTION

156
Separated solids were dried in an oven at 40 °C for ~1h prior to analysis. X-ray 157 diffraction (XRD) patterns were recorded using a Panalytical X'Pert Pro with Co Kα radiation. 158 Samples were analyzed at 45 kV/40 mA with a 0.02 2 step for 1 min. Programmable divergent 159 and antiscatter slits were set to 1/4 with manual 1/2 antiscatter slit. The instrument was 160 operated under ambient conditions and calibrated with novaculite (quartz) standard (Gemdugout, 161 State College, PA). Standard powder mounts and low background silicon holders were used for 162 analyses of bulk samples and clay size fractions, respectively. Clay size fractions were separated 163 by ultrasonic dispersion (Kachanoski et al., 1988) . Smectite-containing suspensions were 164 ultrasonically treated with a probe-type sonicator (Soniprep 150) for 10s. The suspension was 165 then allowed to sediment by gravity for ~1hr and supernatant containing the clay size fraction 166 was collected. The procedure was repeated until supernatant solutions became clear and the 167 collected clay fraction was separated by centrifugation. The clay fraction slurry was spread over 168 the low background holder with a pipette and dried at RT prior to analysis. Clay fractions were 169 treated with glycerol and KCl in order to confirm formation of smectite (Whittig and Allardice, 170 1986). 171 Visible and near-infrared reflectance (VNIR) spectra (0.35-2.5 µm) were measured with 172 an Analytical Spectral Devices FieldSpec3 fiber-optic based spectrometer with a reflectance 173 probe attachment (internal light source). Spectra were collected in absolute reflectance mode 174 using a Spectralon standard. Continuum removed spectra were obtained using ENVI software 175 (ENvironment for Visualizing Images, Harris Geospatial Solutions). 8 Mössbauer analyses were performed at RT under ambient conditions using MIMOS-II 
212
First, a crust production model described by Hirschmann and Withers (2008) (Table EA- glass phase (39 ± 2% pH14d 3.1, 43 ± 2% pH14d 3.7 and 54 ± 2% pH14d 8.4, Figure 3a -c, Table   270 EA-2) compared to the unaltered simulant, was equal within error to amount of total Fe associated with the smectite formed after 14d incubation (38 ± 2% pH14d 3.1, 41 ± 2% pH14d 3. domains too small to coherently scatter X-rays.
284
The concentration of total Fe associated with olivine progressively decreased with 285 decreasing pH14d, and no Fe in olivine was detected in the pH14d 1.8 sample as shown in Table   286 EA-2. Olivine dissolution by acid-sulfate solutions could contribute Fe to smectite precipitation. 287 However, the Mössbauer evidence is that Fe(II) from olivine dissolution was oxidized and (19 ± 2% pH14d 1.8, 11 ± 3% pH14d 3.1, 6 ± 3% pH14d 3.7 and 4 ± 3% pH14d 8.4, Figure 3 , Table   294 13 EA-2). The hematite peaks were broad and skewed toward zero velocity, implying poor 295 crystallinity (small particle diameter) and potentially Al substitution for Fe(III). The spectrum of the pH14d 3.1 sample containing dioctahedral smectite was similar to the 334 spectra of the untreated Adirondack basalt simulant and pH14d 1.8 and 2.2 samples (Figure 4b ).
335
All these samples had a broad band centered on 2.21-2.22 µm likely resulting from vibration of 336
Si-OH associated with the unaltered glass phase. The diagnostic band of montmorillonite at 2.20 337 µm was not distinguishable from the basalt band because of relatively low smectite abundance at 338 pH14d 3.1 (indicative by low intensity 001 diffraction peak in the sample, Figure 2a ).
339
Hematite presence was evident from the ferric absorption edge between ~0.50 um and 340 ~0.75 um (Figure 4a ) corresponding to the onset of strong absorption and a relative reflectivity 341 maximum for hematite (Morris et al., 1985) . The VNIR manifestation of the hematite was most 342 noticeable for the pH14d 1.8 sample which had the highest hematite content (15% of total Fe, 343 only account for Fe, the release of Mg, Ca, and Na from the basalts will also be accompanied by 435 release of OH -which will contribute to generation of additional alkalinity.
The OH -generated from dissolution of basalt (eq. systems only small portions of crust are exposed to acidity generated by H2SO4 (Table EA -2), Total Sme = total smectite, and Total Alt Gl = total altered glass, a sum of 3D2 and 2D4 doublets (Table EA- 
